イネの葉間期を制御する遺伝的ネットワークの解析 by 三村 真生 & MIMURA MANAKI
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ĘǧPRɀȶBŉɆAȿŅAňć@Ɨ/;Ǿ?Ƈ˫WǅňȻƏ0S*=<ɀŔɴ°Wɀ
$Ȋ8;$5*A̅ćẢɧ<ɀȶBŊǾ?ɩ@ðć.ĺȽ¥<B 3000 ¢ɩ½¥Aɀȶ
#ŔĹ.;S=ƽȦ,T;SɀȶAɩ̽Wĉõ0S¥<¡ɈȾˏ.O0ABˊ5ɓ
0?V7ƇƢ@PSôõ<UƇƢB3AɀȶAɀțȿWēǖ.5ĵǝANA<Rɩ
AŊǾƚB3AJJƇƢAŊǾƚ=Nʝ QTS 
ǈŊ&SɀȶA«@B·̽@=8;̱ų@ǝɂ?ɀȶ#ŔĹ0S˷ʠ#ŐJ8;½ǧ·
̽Bʪ˰@=8;̒ĝAƇ˫WN85ɀȶWöɂ.3.;̍Ʈ.;$5ȷ@ǸȶA̍Ʈ
Ảɧ@!;BƇƢƇ˫Aǅʯ#̘ˈ<85ǜNǝĠ?ƇƢƇ˫AǅʯÍ=.;ʒA̳
Ĩ@!;̘ˈ?ƉüWǫ5.5ċɜƚAƇ˫#)QTSċɜƚB\Oid?>@!
;×ÁWİ̏0S5M@̘ˈ?˷ǺƇ˫<RċɜƚĩɩAËïBĔ̚Aņÿ@ŋ$&˧Ⱥ.
5*AP?ǸȶAƇƢƇ˫B3Aɩ#N9̎Ãƞŀ@P8;ŋ$&ňć0Sř̩@\=
idAċɜƚBʸ£AÅ̞@̡VSǸȶAmAɀĝƤOƞŀÃ̊@̡VS
̎ÃŒAňɉ#ďı<85(Peng et al. 1999, Monna et al. 2002)J5̎ÃŒèAňɉAK
?Q1 t ̓òAňɉ@PSțƚAňćO_m^y[we?÷Ɛ@PS̎ÃŒɍ
ȼ̚A̋@P8;NƇƢBŋ$?ƈ̵WĖ(;S*AP?ƇƢƇƤW÷Ɛ0S̎ÃɎ
a~oWǔQ"@0S*=BËȶƇƢA·ȯɎ÷ƐWęʧ@0S5M@̱ų@̘ˈ<R
ţǧƙņ.;&·ė@šƗ.5̿ǋɀɁWęʧ@.;&¥<Nǝɂ?ɝɭ=ˑ S6U 
Ǹȶ@!(SƇƢƇƤAðŒ̎ÃŕɎɝɭ<BɯȲňɉÉWöɂ.5̸̎ÃŕɎ?ƩȘ#¬
Ȝ<85Í CňɉďîȾ@PRƇƢAɉų#ȼTSɯȲňɉÉW̍Ʈ.w n
e ~f@P8;ďı̎ÃŒWČ̯0S*=<ƇƢƇƤ@!(S̎ÃŒAȃʧWƽȦ0S
*=#<$S¡ǎ<RNAi Ș?>A̎ÃŒɍȼWƫ÷0Sƪ˂@PR˾̎ÃŕɎ@̎ÃŒ
AȃʧWˏǩ0S*=Nęʧ@?85˹ ŷ<Bhʔ̬ƪ˂Aɍũ#MJ'S.&ZFN O
TALENCRISPR-Cas9 @PSm t hwy[fȘ#ɠɱ,T;$;!RɓɎ̎ÃŒA
weZ]{ÕÉWȏ˳ɎŜǕ@ƏS*=#<$SǸȶɩNï;$5¸ƌ*AP?ƪ˂Aț
ɂ@PRƇƢƇƤ@̡VS̎ÃŒAȃʧAˏǔ#̾˯Ɏ@̅Ȉ0S*=#ǟƊ,TS3.;
3T=ğǗ@ďı̎ÃŒ#>AP@.;˃ȼĻ@9?#SA"ǔQ"@0S5M@B̎Ã
Œ#i |0SteAðŒɎȃʧ,Q@BºA̎ÃŒ=Aɕ²Ëɂw{ eWǔQ"
@.;&*=#Ɩˈ<S 
 
ʷ̶ð˄ʈʘAʐƵ=ÜɀįŗAðćA̎ÃɎa~o  
 
 ¥˺AċɜƚƇ˫@¼˃,TSP@ǸȶAĺ¥̑ƇƢAǅʯBĔ̚Aņÿ@ŋ$&˧Ⱥ.
;S*A*="QNǸȶÉĺ¥̑AƇƢƇƤ@̡0SɝɭB˷Ǻ¥ȾƟɎ?ËȶAÉ÷

Wǽɻ0S¥<ǝɂ?ɚˊW¨ ;&TS*=#ǟƊ,TSǸȶÉĺ¥̑AʺOʱ?>AÜɀ
įŗBʷAâɳ@Sʷ̶ð˄ʈʘ(shoot apical meristem, SAM)"QËQTSSAM @ɉųA
SňɉÉBÜɀįŗAƇƢ@N̼ʻ?ɉųWN5Q0*=#Ŋ&ǸȶAĺ¥̑AƇƢƇƤW
Ⱦˏ0S¥< SAM AɠɱOʐƵ,TSa~oWǔQ"@0S*=Ḇų@̘ˈ<S 
 SAMBʈʘŕɎ@&9"A̺Ľ@ð(QTð˄țƚ#È&Ó5T;S central zone (CZ)
țɍ@ð˄WˁÜɀįŗ#ðć0S peripheral zone (PZ),Q@ CZ A¦@B rib zone (RZ)
=ħCTS̺Ľ#SCZ A«ƕ̑<Bų@ǡðć?ȸƢ#ʐƵ,T5Źʆʦ#ŔĹ.;!R
CZ <ð˄.5ʆʦ# PZ @Îʌ,TS=ʺ?>AǾ?įŗ@ðć0SCZ èAŹʆʦAʐ
Ƶ@B`|\WƵ9˱ëıŒ#̘ˈ?ƉüWǫ5.;Sl\}o}A
KOTTED1-like homeobox1  (KNOX1) ˱ëıŒ<S SHOOT MERISTEMLESS  (STM)
B SAM @!;ɍȼ.ǡðćʆʦWʐƵ0S*=<SAM AZ\zy[y[ Wɠɱ.;
S(Barton and Poethig 1993)J5l\}o}<ˊ6,T5˱ëıŒA WUSCHEL 
(WUS)BSAM A CZ Aǜ¦ū@S organizing center (OC)@!;ɍȼ.¥̑@SŹʆ
ʦȦĨWȕŘ.;S(Laux et al. 1996, Mayer et al. 1998)ŹʆʦAʐƵ@B*A WUS
=lf}Ǿv|Wi |0S CLAVATA3 (CLV3)A[ |we @PS÷Ɛȃ
ǽ#P&ɚQT;SWUS BŹʆʦ@!(S CLV3 AɍȼWȇ@÷Ɛ.˾ @ CLV3 B WUS
W˦@÷Ɛ0S*=< WUS Aɍȼ̺Ľ# OC @̥Ř,TŹʆʦAÇʙNȕŘ,TS3Aʊ
ǫSAM AƇȸOk\o#̌ȇ@Ó5T;S*=#ǔQ"@?8;S (Schoof et al. 2000, 
Miwa et al. 2009) 
SAM "Qʺ?>AÜɀįŗ#ðć0S5M@BʆʦAǡðć?ȸƢ#ˏ̧,TSƖˈ#
S3AƉüWƲ8;S̎ÃŒ#l\}o}A ASYMMETRIC LEAVES1 (AS1)= AS2
<S(Byrne et al. 2000, Semiarti et al. 2001)AS1 B MYB |\WƵ9˱ëıŒ<AS2
B LOB |\WƵ9˱ëıŒW3T4Ti |.;SAS1 = AS2 ̎ÃŒBʺďĿ#Ƈ
Ƥ,TS̺Ľ<ɍȼ.; AS1-AS2 te˫ˇĝÉWƇƤ.KNOX ̎ÃŒA t @
ʊĝ0S*=<ʺďĿðć̺Ľ@!(S KNOX ̎ÃŒAɍȼWƫ S*=#ɚQT;S
(Phelps-Durr et al. 2005, Guo et al. 2008)ǜ˹@?8;*A AS1-AS2 ˇĝÉ@PS KNOX
̎ÃŒAƫ÷@BevỒ#̡V8;S*=#ŀĤ,T5AS1 Bn{ʩZpv
ć̕ʄA HDA6 =ɕ²Ëɂ.,Q@AS1-AS2 ˇĝÉBevỒˇĝÉ
POLYCOMB-REPRESSIVE COMPLEX2 (PRC2)WKNOX̎ÃŒA t @Ť&*=<
KNOX ̎ÃŒAɍȼWƫ÷.;S*=#ɡ,T5 (Luo et al. 2012, Lodha et al. 2013)*A
P?_m^y[we?÷ƐAʊǫSAM Aĥʕ̑@ư.ï,T5ʆʦ#ǡðć?ȸƢ"
Qðćęʧ?ȸƢ@?Rʺ?>AÜɀįŗ#ƇƤ,TSP@?S*=#˹ŷAŀĤ"QǔQ
"@?85 
  
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ǸȶBǸȶʪ˰#ËRï.ÈȭŽ<Nʪ˰AǾ?ɍɀ̉ɧW÷Ɛ0S*=#<$
SɀȾțƚȶ˫<S*AĊǈŷA̠ˇǈAǸȶ#ǸȶÉĺ¥̑@!; SAM A
ʐƵOÜɀįŗAðć@̡¨.;S*=#ǔQ"@?8;$;S 
J1SAM @!(SǡðćʆʦAʐƵ@Bk\{a\~#̘ˈ?ƉüWǫ5.;S
KNOX ˱ëıŒBSAM @!;k\{a\~AĝƤ̎ÃŒ<S IPT7 AɍȼWÒ.k
\{a\~AʽɫWÒ̅.;S(Yanai et al. 2005)k\{a\~B¦ȜA A-type n
nd t Wțƚć.k\{a\~ƞŀÃ̊#ɀ/S=ǡðćʆʦAɠɱ@Ɩˈ?
WUSAɍȼ#ƫ÷,TS˾ @WUSN A-typennd t AɍȼWƫ ;!R
*A˦A[ |we @P8;ʷ̶ð˄ʈʘ@!(Sǡðćʆʦ#ƇƤ,TSÇʙ=
k\o#ĐŞ@÷Ɛ,T;S(Leibfried et al. 2005)k\{a\~@PS÷Ɛ#ɉų@?S
= SAM AƇȸ#ňć.ʊǫ=.;ǸȶÉ@Ǿ?ƈ̵#QVTSÍ C\@!;
k\{a\~ĝƤ̉ɧAǜʇǪ̏Wːő0S̕ʄWi |0S LONELY GUY (LOG)#Ȅǁ
.5ňɉÉ<BSAM Ak\o#ʗť0S==N@ʆʦð˄țƚ#È&?R3Aʊǫʱį
ŗAƇƤ#ɉų@?S(Kurakawa et al. 2007)*AP?ňɉÉAˏǩ"QNk\{a\~
# SAM Ak\oOʆʦð˄țƚ@š.;̘ˈ?ƉüWǫ5.;S*=#Ⱦˏ<$S 
ȅ@ʺďĿAðć@̡VSǸȶ=.;` cl#)QTS{{Aʷ̶@
` clWłŰ0S=łŰ.5̑ð"QʺďĿ#ðć.;&S*="Q` cl#ʺď
ĿAðćW˛Ť0SıŒ<S*=#V"85(Reinhardt et al. 2000)J5` cl˵˽
Éte<S PIN1 AƭÉO` clƗɷƚ t Wɂ5ˏǩ@PRl\
}o}O{]ilAʷ̶<BʺOʱ#ðć0S¯Ř̺Ľ@` cl#ʽɫ.;S*
=#ǔQ"@?85(Reinhardt et al. 2003)3.;` cl#ʽɫ.5ŁƧ<įŗ#ðć
0S=¸ŽB3Aįŗ#` clAle=.;AȃʧWǫ5.ĥ˸"Q` clWģ
¥)S*=<ʺďĿĥ˸̑AįŗðćWƫ÷.;S=ʝ QT;S*AzB` c
l z=PCTȼĹŻ&Ė(åTQT;S(Reinhardt et al. 2003) 
` cl@ÿ ;mNʺďĿðć@̡VSǸȶ<S*=#ɚQT;
S`|\WN9 KNOX ˱ëıŒBmAɀĝƤ̎ÃŒ<S GA20ox A
 t @ʊĝ0S*=<GA20ox AɍȼWƫ ;S*=#tiWɂ5ˏǩ@PRǔQ
"@?85(Sakamoto et al. 2001)J5SAM AʺďĿðć̺Ľ<mĝƤ̕ʄAɍȼ
#KQT5*="QʺďĿ#ðć0S̺Ľ<B KNOX ˱ëıŒ@PS GA20ox ?>A̎ÃŒ
Aɍȼƫ÷#ˏ̧,TmAɀĝƤ#Ò,TS*=<ʺďĿ#ɍ̊0S=ʝ QTS 
*TQAǸȶBǾ?̉ɧ<en{ e0S*=<ǸȶAƇƢƇƤ@̡V8;
SÍ CmBk\{a\~AƞŀÃ̊Wƫ S¡ǎk\{a\~Bm
§țƚć̕ʄAɍȼWÒ̅0S*=<mAțƚW÷Ɛ.;S

(Greenboim-Wainberg et al. 2005, Jasinski et al. 2005)J5SAM @!;` clB
˱ëıŒA AUXIN RESPONSE FACTOR5/MONOPTEROS (ARF5/MP)W¹.;A-type k
\{a\~nnd t W˦@÷Ɛ0S*=<ŹʆʦAÇʙȕŘ@̡V8;
S(Zhao et al. 2010)*AP@ʷ̶<Bk\{a\~` clm#ˇ̮@
ɕ²Ëɂ.SAM AʐƵ=ÜɀįŗAnW=8;S=ʝ QT;S 
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 SAM "Qðć.5ʺďĿB̶̑Ŀ̑˲ġʤ˲ʺʕ«ō˲A¤ȅáǎġAǻƚ#ȕŘ
,T;ɍ̊0S*A¤9AȕŘȃǽA«<Nȷ@ġʤ˲t ƇƤW÷Ɛ0SťðŒ RNA
=˱ëıŒAɕ²Ëɂ#P&ɚQT;Sl\}o}A PHABULOSA (PHB)
PHAVOLUTA (PHV)REVOLUTA (REV)A¤9A̎ÃŒB class `|\\l
mw ˱ëıŒ(HD-ZIP)Wi |.;!Rʺ Aġ˲Ü<ɍȼ.;3AZ\zy[y[ 
AȕŘ@̡¨.;S*TQA˱ëıŒBʤ˲Ü<ɍȼ.;S microRNA A miR165/166
@P8;˱ëƌƫ÷,T;!R*A÷Ɛ#Ă"?&?85 HD-ZIPAàƚňɉÉ<BʺAġ
˲ć#Ƃ$ˬ*,TS(McConnell et al. 2001, Kidner et al. 2004, Mallory et al. 2004)¡ǎ
ʤ˲Ü<B AUXIN RESPONSE FACTOR3/ETTIN (ARF3/ETT)O ARF4 #ɍȼ.3AZ\
zy[y[ #ȕMQT;SARF3/ETT O ARF4 Nġ˲Ü<ɍȼ.;S trans-acting 
small interfering RNA(tasi-RNA)@PSƫ÷WĖ(;!R3AɍȼŁƧ#ʤ˲Ü@̥Ř,T;
S(Fahlgren et al. 2006, Hunter et al. 2006)J5YABBY ˱ëıŒWi |0S
FILAMENTOUS FLOWER/YABBY3 (FIL/YAB3)OKANADI ˱ëıŒBʺAʤ˲<ɍȼ.
ARF ==N@ʤ˲ÜAZ\zy[y[ AȕŘ@̡¨.;S(Eshed et al. 2004)*AP
@ġʤ˲AȕŘ@B3T4TAŁƧAZ\zy[y[ WȕŘ0S̎ÃŒ#ƴƭ.;ȃʧ0
S*=@PRʺAt ƇƤ#ˁVTS=ʝ QT;S 
 ̶̑Ŀ̑˲@ȗ85ƇƢƇƤ@!;Nġʤ˲AƇƤ=Æ5P? microRNA =˱ëıŒ
Aɕ²Ëɂ@P8;÷Ɛ,T;SÍ#ɚQT;Sʺ# SAM "Qðć.;"QƤȳ0SJ
<@BʺAĿ̑Ü@!;ʆʦð˄#ɀ/;ʆʦAņȋ#ˬ*SǪ̏=̶̑Ü<ʆʦð˄#
ÚȆ.ʆʦAÅ̞=ðć#ɀ/SǪ̏A±9@ð(S*=#<$S*TQAǪ̏@!;ʆʦ
Aņȋ#ÚȆ0St\f=ŁƧBʺAƇOk\o@Ŋŋ?ƈ̵WĒI0J53T4T
AǪ̏Aǟ̠BʺAʆʦAǈ=k\o@ƈ̵W¨ S*AP?ʺȂ̶Ŀ̑˲@!(SƇ
ƢƇƤ@̡VS̎ÃŒ=.;ȷ@ǝĠ?ABl\}o}A±9A˱ëıŒY 
TEOSINTE-BRANCHED1/CYCLOIDEA/PCF (TCP)Y =miR396 @P8;÷Ɛ,T
;S GROWTH-REGULATING FACTOR (GRF)Y <STCP ˱ëıŒB class
= classA±9Af @ð(S*=#<$3T4TAf A̎ÃŒBɉ?SȃʧW
Ƶ8;SclassBʺAĿ̑Ü<ʆʦð˄WÒ̅0S¡ǎ<classBʆʦAņȋWƫ 

ʆʦAðćWÒ0(Kieffer et al. 2011)GRF N classTCP ˱ëıŒ=ğǾ@ʺAĿ̑<Aʆʦ
ņȋWÒ0*=<ʺAk\oWņŋ,2S#3AɍȼB classTCP ˱ëıŒ@PS̶̑Ü<
A miR396 Aɍȼ˛Ť@ÏŔ.;S*=#ôǔ.;S(Lee et al. 2009, Rodriguez et al. 
2010, Debernardi et al. 2014) 
 *TQAÍAP@ʺAɍɀAǗɮ̠Ɏ?÷Ɛ@BǾ?̎ÃɎˈı#ʋX<!RʺAƇ
Ƣ=k\o#ˇ̮?̎ÃŒ̠ɕ²Ëɂ@P8;ȕMQT;S*=#ƍ@ˏǔ,T99S 
  
ʺAðćǾƁ=ĺ¥̑Aǽɻ  
 
 SAM "QAʺďĿðćBͅɶǸȶ@!(Sǘ̈Ɏ?ɍɀȼˤ<S.".ǸȶÉAĺ¥̑
AƇBǻM;ŊǾ<R*AŊǾƚBʺ#>AP?t <ðć0S"@ŋ$&ÏŔ.;
SǸȶAɀʣ̉ɧWˎŠ0S=ʺďĿB SAM "QˋøɎ?̓ʙ=t\f<ðć.;
S*=#V"S*A*=BSAM @!;ʺďĿAðć#̟Ő,TSù@ðć0Sɮ̠Ɏ
?̓ʙ=t\f#ȕMQTSa~o#ŔĹ0S*=Wɡī.;S 
 ʺ#ðć0Sɮ̠Ɏ?̓ʙBʺż(phyllotaxy)=PCTǸȶ@P8;Ǿ?t #S
Í Cl\}o}BˀǏȸ@ʺďĿ#ðć.\O{]il?>B 1/2 ²ɀ<ʺďĿ
#ðć0S*At #ɉų@?S=ĺ¥̑Al {ƇƢæÉ@ŋ$?ƈ̵W¨ S*
=#ˇǈAňɉÉ@P8;ǔQ"@,T;SǜNǝĠ?ňɉÉA¡9@{]ilA
aberrant phyllotaxy1 (abphyl1)#Sabphyl1 ňɉÉB SAM k\o#ŋ$&?Rʺż#
1/2 ²ɀ"QĊœšɀ@?S|ny[we?˃ȼĻWɡ0*Aďı̎ÃŒBk\{a\~
AƞŀÃ̊@̡VS A-type nnd t Wi |.;S*=#ôǔ.k\{
a\~AƞŀÃ̊W˦@÷Ɛ.SAM k\oW˞ɺ.;S=ʝ QT5(Jackson et al. 
1999, Giulini et al. 2004),Q@ABPHYL1 ̎ÃŒB` cl˵˽teA ZmPIN1 ̎
ÃŒAɍȼWÒ̅.įŗðć¯Ř̺Ľ@!(S` clAʽɫW÷Ɛ0S*=<ʺďĿ#ð
ć0S̓ʙWȕŘ.;S*=Nɡ,T5(Carraro et al. 2006, Lee et al. 2009)abphyl1 Aº
@Nʺż# 1/2²ɀ"QĊœšɀ@˱ǀ0S\AňɉÉ deccusate (dec)ňɉÉ#ŀĤ,T;
Sdec ňɉÉN SAM #ŋ$&?Rk\{a\~AƞŀÃ̊Ẁ.;ʺż@ƈ̵W¨ ;
S=ʝ QT5 (Itoh et al. 2012)J5ǜ˹<BʺżA÷Ɛ@̡VS̎ÃŒ@l\}
o}A AP2 ˱ëıŒWi |0S PLETHORA (PLT)̎ÃŒ#ŀĤ,T;SPLT3PLT5
PLT7 A¤̘ňɉÉ plt3plt5plt7 BˀǏʺż"Q 1/2 ²ɀAʺż@˱ǀ0S˃ȼĻWɡ0PLT
B SAM <Ż&ɍȼ.;` clAɀĝƤWÒ0*=#ǔQ"=?R¤̘ňɉÉ<B SAM
@!(S` clA̚#ȥŦ.ʺ ż#ňć.5=ʝŠ,T;S (Prasad et al. 2011, Pinon 
et al. 2013)*TQAŀĤ"QʺżA÷Ɛȃǽ@B` cl=k\{a\~Aen{ 
e#̱ų@̘ˈ?ƉüWǫ5.;S*=#ƽŠ,TS 
 ¡ǎʺ #ðć0St\fBʺ̠ǟplastochronA̞,<ȕMQTSʺ ̠ǟ=BʺďĿ
	
#ðć.;"QȅAʺďĿ#ðć0SJ<Aǟ̠A*=<R*A̞,#ňă0S=ĺ¥̑A
ʺAǪǈ@ƈ̵#ïS9JRʺ̠ǟ#ɛʗ0S=*=BȅAʺ#ðć0SJ<AǗ̠#
ɛ&?R3Aʊǫʺ#Ŋ&Ʊï0S=ʝ S*=#<$S˾@ʺ̠ǟ#ƀ̞0S=ʺAǪ
ǈBŦ?&?S*A*="Qʺ̠ǟ=Ƈ˫W˞GS@BʉǗɎ@ïʺǈW˻Ɩˈ#
Sʺ̠ǟ#ɛʗ0SňɉÉBl\}o}\{]il<&9"ŀĤ,Tďı
̎ÃŒNğŘ,T;SNAA3T4TAðŒɎ?ȃʧO̎ÃɎ̡Ñ@9;BJRˏǩ,
T;?(ƌ˺ ɵ͍ɲ)˾ @ǜ˹ŀĤ,T5ʺ̠ǟ#ƀ̞0Sl\}o}AňɉÉ slow 
motion (slomo)O altered development program1-D (adp1-D)<BňɉÉA˃ȼĻ=` cl
=Ã̡ƚ#ˏǩ,Tʷ̶@!(S` clAʽɫ#ʺ̠ǟ@ƈ̵W¨ ;S*=#ɡ
ī,T5(Lohmann et al. 2010, Li et al. 2014).".*TQAňɉÉAďı̎ÃŒB3T4
T F-box te= MATE {n t Wi |.;!R` cl=AɔƼɎ?̡Ñ
Bǡˏǔ<S.5#8;ʺ̠ǟ÷Ɛ@̡̃0S̎ÃŒBğŘ,T;SNAAř̩@>
AP?a~o<ʺ̠ǟ#÷Ɛ,T;SA"˙.*=BǔQ"@?8;?
 *AP@ʺżOʺ̠ǟ=85ʺAðćǾƁ#ɉų@?S=ǸȶÉĺ¥̑AÉ÷Bŋ$&
ňć0SƎ8;*TQA̎ÃɎ÷ƐȃǽWǔQ"@0S*=@P8;ǸȶÉĺ¥̑AƇƢ
ƇƤWȾˏ0S¥<A̘ˈ?ɚˊ#ƏQTS=ʝ QTS 
 
ʺAɍɀ=ʣɩFAöɂ  
 
ù˺AP@ËȶAǴľćẢɧ<ƇƢƇ˫@ɘɓ.5ĩɩǅʯBŊ&?,T;$5ȷ@
ʒA̳Ĩ<Bċɜƚ̎ÃŒAŤå@PRʟ×ÁƚWȻƏ.5Ëȶ#ËƤ,TĔ̚Aņÿ@ŋ
$&˧Ⱥ.5ċɜƚAƇ˫½ŉ@NņĔWřȼ0SǎȘ=.;ɪ?>AleįŗAņŋ#
Ʒ)QTS*Aǈŷ\<BɬʱǈOɩŒk\oWņŋ,2SP?̎ÃŒ#ʏ=ğŘ,
T;S(Ashikari et al. 2005, Weng et al. 2008, Huang et al. 2009, Miura et al. 2010, Jiao et 
al. 2010, Wang et al. 2012, Zhang et al. 2013)*A*=WEJ S=r nįŗ<SʺA
ãĝƤʧAƅćNleįŗAņŋ@ÄƖˈ@?8;&S=ʝ QTSǜ˹ʺAɍɀ@
̡VS NARROW LEAF1 (NAL1)̎ÃŒ#ʺAãĝƤʧWƅć0S QTL =.;ğŘ,TʺA
ƇƢAǅʯẀ.;\AɀɁƚWġ¥,2QTSęʧƚ#ɡ,T5(Fujita et al. 2013, Takai 
et al. 2013).".\AʺAk\o!PDǈW÷Ɛ0S̎ÃɎȃǽAŊ&BǔQ"=?8;
!Q1ʣɩFAțɂWɓƶ.5ɝɭNŦ?¥˺AP@ʺAk\oOðćǾƁBĺ¥̑A
É÷@ŋ$?ƈ̵W¨ SƎ8;*TQA̎ÃɎ?÷Ɛa~oWǔQ"@0S*=#<
$TCãĝƤęʧ̑ÇAņÿOĖãÉ÷Aǅʯ=85ĺ¥̑ƇƢAǅňFAǍ.ũ̟#̟
(S=ʝ QTS




*AP?ʤǙAN=ǣɝɭ<B̘ˈËȶ<S\WǤǋ=.;ʺAǪǈ@ɔʊ0SƇ
˫<Sʺ̠ǟA̎ÃɎ÷Ɛw{ eAˏǔWɓɎ=.;ˏǩWˁ85*TJ<@ʺ̠ǟ
@ɉų#ˊQTSČıŒĀƚňɉÉ=.;ɉ?S̎ÃŒž@Ʉǧ0S plastochron1 (pla1)
pla2pla3 ňɉÉA¤ɩ̽#ğŘ,T;S*TQAňɉÉB1TNʺ̠ǟ#ɛʗ.¡Ř
ǟ̠A̠@Ŋ&AʺWƱï0S˃ȼĻWɡ0(Ĵ 0-A)ďı̎ÃŒNČ̯,TPLA1 Bl{e
 P450 Ȓ̖ć̕ʄA¡9<S CYP78A11PLA2 B RNA ʊĝtePLA3 Bft
̖aclvu qWi |.;S*=#V"8;S (Miyoshi et al. 2004, 
Kawakatsu et al. 2006, 2009)*TJ<A pla ňɉÉAɝɭ<B˃ȼĻˏǩ̎ÃŒČ̯ɍ
ȼˏǩ=±̘ňɉÉAˏǩ#ˁVTPLA1 = PLA2 ̎ÃŒBȹɱ@ʺ̠ǟW÷Ɛ0S=ʝ Q
T;S(Ĵ 0-1A)J5PLA1 O PLA2 ̎ÃŒ@PSʺ̠ǟ÷ƐzNƿĭ,T;S*
Az<BǡƤȳ?ʺďĿ#ȅAʺďĿAðćWƫ ;S=¾Ř.PLA1PLA2 ̎Ã
ŒAȃʧBʺAƤȳ́ŽWƫ S*=<ʺ̠ǟW÷Ɛ0S*=6=ƽȦ.;S(Ĵ 0-B)."
.¤9A PLA ̎ÃŒ#ř̩@>AP?̉ɧWʉ;ʺ̠ǟW÷Ɛ.;SA"ǔQ"@.;
&@B*TQA̎ÃŒ#i |0SteAðŒȃʧ,Q@B PLA ̎ÃŒʉˮ<ß&
ɕ²ËɂıŒWȷŘ0SƖˈ#SJ5PLA ̎ÃŒ=Bɉ?SǍŏʉˮAɍˊNʺ̠ǟ÷Ɛ
ȃǽAˏǔ@ŋ$&˧Ⱥ0S6U
ǣ˟ǊAɵ͋ɲ<BPLA ̎ÃŒ@PSʺ̠ǟA÷Ɛȃǽ#*TJ<ɚQT;SǸȶ
=>AP@̡V8;SA"W˞GS5M@pla ňɉÉAǸȶ@š0SơĖƚ
˗̈́Wˁ853Aʊǫm=Ã̡#ɡī,T55MPLA ̎ÃŒ=m=A
ɕ²Ëɂ@9;ˏǩWˁ85ɵ͌ɲ<BPLA ̎ÃŒAǸȶAƇƢƇƤ@š0SËɂȃżW
ǔQ"@0S5M̉ûɍȼÉAËƤWˁ˃ȼĻAˏǩWˁ85ɵ͍ɲ<B\@!(
Sʺ̠ǟ÷ƐA̎ÃɎw{ eWǔQ"@0S*=WɓɎ@PLA ̎ÃŒWĢM5ʺ̠ǟ÷
Ɛ@̡VS̎ÃŒA̎ÃŒ̠ɕ²Ëɂ@9;ˏǩWˁ?85 
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ɵ 1 ɲ PLASTOCHRON ̎ÃŒ=m=Aɕ²ËɂAˏǩ 
 
ʓˑ 
ǸȶÉAĺ¥̑<Bʷ̶ð˄ʈʘ(Shoot apical meristem: SAM)#ǡðć?ʆʦWʐƵ.?
#QʺOʱ?>AÜɀįŗWˋøɎ@ðć,2S*AP?įŗAðć̉ɧ@!;Ǹȶ
B̘ˈ?ƉüWǫ5.;Sk\{a\~Bʷ̶ð˄ʈʘ@!(SǡðćʆʦAʐƵ
@̡¨.` clOmBʺʱ?>AÜɀįŗAðć̉ɧ@Ƞ&̡V8;S
(Shani et al. 2006)ʺ̠ǟ÷Ɛ@̡.;BȷŘAǸȶ#Ƞ&̡¨.;S=ŀ
ĤB?#*TJ<@l\}o}<ʺ̠ǟ@ɉųASňɉÉ=Ǹȶ=A̡Ñ@
9;ˏǩ#ˁVT;$5l\}o}A kluh ňɉÉBʺOʱ?>Aįŗ#ť,&ʺ̠
ǟ#ɛ˃ȼĻWɡ0*AňɉÉ@ĜɩǸȶWƬ¨.;N˃ȼĻ#İƑ.?"85*
="QKLUH @PS˃ȼĻAɉųBǐɚAǸȶ=Bɉ?Sˈı@PSNA<S*=
#ɡī,T5(Anastasiou et al. 2007)l\}o}A altered meristem program1 (amp1)
Nʺ̠ǟ#ɛʗ0S˃ȼĻWɡ0#3A SAM Bʡŋ.;!Rk\{a\~Ģ̚#ͅ*
=#ɚQT;S(Chaudhury et al. 1993)J5AMP1 B` clƞŀÃ̊ňɉÉ<S
monopteros (mp)Akwk =.;ȃʧ0S*=#ǔQ"=?R` clƞŀÃ̊@N
ÊQ"AƇ<̡¨.;S=ʝ QT5(Vidaurre et al. 2007)ʺ ̠ǟ#ɛ&?S kluh O amp1
=B˾@ʺ̠ǟ#̞&?S slow motion (slomo)ňɉÉO altered development program1-D 
(adp1-D)ňɉÉ<Bʷ̶@!(SèɀA` cl̚#ȥŦ.;5*="Q3T@P8;
ȅAįŗďĿWƇƤ0SA#̆&?8;S=ƽȦ,T;S (Lohmann et al. 2010, Li et al. 
2014) 
\A pla ňɉÉBʺ̠ǟAɛʗ½ŉ@NǾ?ɉųWɡ.3A«@BǸȶA̡¨
W̃Ɵ,2SP?˃ȼĻ#SJ1¤9A pla ňɉÉ@ç̀0SǱ́Ƥ̞ǟA˃ȼĻ=.
;SAM AʡŋSAM @!(Sʆʦð˄țƚA¥ǓʺAɛćOʸ£Aɛʗ#S(Itoh et al. 
1998, Miyoshi et al. 2004, Kawakatsu et al. 2006, 2009),Q@pla ňɉÉ@!(S` cl
k\{a\~Zlm̖?>AǸȶAèɀ̚#̙ɀĻ=ȏ˳.;ňć.;
S*=Nôǔ.;S(Kawakatsu et al. 2009)*TQA*="QPLA ̎ÃŒ=Ǹȶ
=A̠@ÊQ"Aɕ²Ëɂ#ɡī,TS#>AP?Ǹȶ# PLA ̎ÃŒ@PSɍɀ
÷Ɛ@̡¨.;SA"BV"8;? 
 3*<ǣɲ<BJ1 PLA ̎ÃŒ@PS˃ȼĻ@š0SĂǫ#>AǸȶ=̡VR
#ȠA"WǔQ"@0S5M`  clk\{a\~m@š0S pla1 = pla2
ňɉÉAơĖƚ˗̈́Wˁ853Aʊǫ*TQAňɉÉAĺ¥̑<Bm@š0SƗɷ
ƚ#ƄJ8;!RPLA1PLA2 ̎ÃŒ#m@̡VSʉˮ<ȃʧ.;Sęʧƚ#ɡ
ī,T5ơĖƚ˗̈́½ƌBm=Aɕ²ËɂWǔQ"@0S*=WɓɎ=.;̎ÃŒ

ɍȼˏǩ=±̘ňɉÉAËƤ@PS̎ÃŕɎˏǩWˁPLA ̎ÃŒ=mAƞŀÃ̊=
A̡VRWʝŠ.5 
 
Ǥǋ=ǎȘ 
Ǥǋ 
Ǥǋ=.;ɂ5ňɉÉBpla1pla2ňɉÉA«<Nƅ˃ȼĻWɡ0pla1-1pla1-4pla2-1
<Spla1-1 BEʁ 7͋ěWpla1-4 = pla2-1 B\ĩɩĚ« 65 ě@ MNU îȾW.5 M2
©¼"QƏQT5NA<SJ5m̡̃ňɉÉBĠĘŨŋŕAĈ̙ʶŮǆƹ"QÎ
¨.;565NAWɂ;ˏǩWˁ85d18-h BmAɀĝƤ@̡VS̕ʄ
GA3ox2 AňɉÉ<Rd35 Bğ/&ɀĝƤ@̡VS ent-kaurene oxidase AňɉÉ<S 
(Itoh et al. 2001, 2004)*TQAĝƤʁňɉÉB1TNɜƚA˃ȼĻWɡ0ƞŀÃ̊ňɉÉ
@B slender rice1-1 (slr1-1)=Slr1-d1gibberellin insensitive dwarf1-1 (gid1-1)A¤ɩ̽A
ňɉÉWɂ5(Ikeda et al. 2001, Ueguchi-Tanaka et al. 2005, Asano et al. 2009)slr1-1 ňɉ
ÉBmƞŀÃ̊Aƫ÷ıŒ<S DELLA teAȃʧȄǁňɉÉ<RɺOʺ#
̉Å̞0S?>AmƗɷWƛųɎ@Ƃ$ˬ*.5˃ȼĻWɡ0(Ikeda et al. 2001)˾ @
Slr1-d1 B SLRAàƚňɉÉ<RɜƚA˃ȼĻWɡ0(Asano et al. 2009)gid1-1 Bm
ĖŜÉ<S GID1 #ȃʧȄǁ.5ɜƚAňɉÉ<Rm@š.;̱ơĖƚ<
S(Ueguchi-Tanaka et al. 2005) 
±̘ňɉÉB pla1-1pla2-1 AyÕÉ@3T4T slr1-1 AyÕÉWµ̓.ƏQT
5 F2̬Ĳ"Qð̯.;$5±̘ňɉÉWˏǩ@ɂ5 
 
ɀʣǦ¿ 
ɩŒB 1͈ȅ³ńʄ̖}{]Ȓȩȟ< 40 ðȍʹ.;"QȚȝ.28¡ŘA\c
 t è< 2 Ǒ̠ģȒ,25ƌʣʳľĸN.&B MS ľĺ@ǃɩ.Ǩ¶ŋŕ˷ŕ̑èķŁJ
5B 28A\c t è<Ǵľ.5ǚƧǦ¿¦<AˏǩBMS ľĺ@ǃɩ.5ƌľ
ĺæÉWZ\< 3 ̘@ˉ8; 10 Ǒ̠ʣƤ.5ÕÉWɂ5 
 
ǸȶȣÿľĺWɂ5ơĖƚ˗̈́ 
ľĺ(1L «@hb 3gne n 30gMS t 1ml WĢL MS ľĺ)@` 
cl (2,4-D)k\{a\~ (kinetin)m (GA3)mɀĝƤ̣śú<
S]~i}s W3T4Tȣÿ.;ËƤ.5*TQAľĺ@1͈ȅ³ńʄ̖}{
]< 40 ð̠ȍʹȚȝ.5̙ɀĻpla1-4pla2-1 AɩŒWǃɩ.; 28¡ŘA\c
 t è<ɀʣ,25ÕÉWɂ;ˏǩ.5 
 
 

˿ǔćȘ@PSʆʦ̞AȦŘ 
 ̙ɀĻN.&BňɉÉAʺ̴WñRï.FAA ȩȟ(Zz|ȩȟ͓̖͓̔50%_t
 )<ĵŘ.53Aƌ_t l o(30%50%70%90%100%͊<ʩȒ.5
ƌƯȒe @9(96 {we<\c {.ʈʘW˿ǔć.5ʺ̴
Aġ˲ÜA˃ɐʆʦW̼ƒ̜<ˎŠ.Image J Wɂ;¡9Ak@š. 100 ʆʦ½¥A
ʆʦ̞WȦŘ.5 
 
[ñȵAËƤ= in situ hybridization 
ʷ̶»˹AʈʘWʂ 1mm AĎ,@ñRï.PFA ȩȟ͉ȪʹȒ 50ml @ 1N NaOH 2l =
Zz| 2g Wÿȴ¦<ȩ".5ƌ1M Nap-Buffer (pH7.2)=`cl_v
(10)`ev^~_ yW 500l ÿ ;ËƤ.5͊<ĵŘʩȑ.53AƌʈʘW_
t l o(30%50%70%90%100%͊<ʩȒ.100͈_t ͓100͈t
 ͔1͓1 AȢĝȟ100͈t A̸@ʙǀ.53.;100͈t ͓
n{͔1͓ 1AȢĝȟ100͈n{A̸@ʙǀ0S*=<ʈʘ@n{WȞ˿,2
Ćļ.5Ćļ.5ʈʘBe{ Wɂ;Ď, 8m Añȵ@.n\|bn@˩
R9(5in situ hybridization !PDɍʰēƗB Kouchi and Hata(1993)AǎȘ@PRˁ85
 B digoxygenin(DIG)<.5 PLA1 AZvpn RNA Wɂ5 
 
Real time-PCR 
\WľĸN.&B MS ľĺ@;Ǵľ.5ƌʷ̶»˹WñRï.;ȟÉɰʄ<ƙ́@íʊ,
25kB 1 ʁʍ"Q3 ÕÉWJ=M5NAW 3 9ɂƠ.5v olwa 
@PRʈʘWɟɞ.TRIZOL(invitrogen)Wɂ; RNA WƱï.5Ʊï.5 RNA BDNase
(Takara)<îȾƌHigh Capacity RNA-to-cDNA Master MIX (Applied Biosystems)Wɂ
;ȣ»A{i @Ǝ8;˾˱ëWˁcDNA WĝƤ.5ƏQT5 cDNA W 10 Ö
~20 Ö@ű̗.StepOnePlus real-time PCR system (Applied Biosystems)Wɂ; Real-time 
PCR ˏǩWˁ85PLA1PLA2PLA3GA20ox2GA30x2GA2ox4 B TaqMan  
WGA20ox4GA2ox1SLR1GID1 B SYBER GREEN (Applied Biosystems)Wɂ;̎Ã
Œɍȼ̚WȦŘ.5ȦŘB¤ēƑˁè̑ǿȨ̎ÃŒ=.;B Actin1 Wɂ5ɂ5
 =\ W˃ 1-1 @ɡ0 
 
ʊǫ 
1pla1 = pla2 ňɉÉAǸȶ@š0SơĖƚ 
 ǸȶAĺ¥̑AƇƢƇƤ@̘ˈ?Ǹȶ=.;` clk\{a\~m
#ɚQT;Spla ňɉÉAǸȶ@š0SơĖƚ@9;Bpla3 <Zlm
̖@š0SơĖƚ#È¦.;S*=#ɡ,T;S#(Kawakatsu et al. 2009)` cl

k\{a\~m@š0SơĖƚAˏǩBˁVT;?"853*<pla1pla2
ňɉÉA` clk\{a\~m@š0SơĖƚ˗̈́Wˁ85 
 J1` cl͉2,4-D͊ȣÿľĺ< pla1 = pla2 ňɉÉW 14 Ǒ̠ʣƤ.5ʊǫ̙ɀĻ=
ğǾ@ʸ£AÅ̞#ƫ÷,T5(Ĵ 1-1A)Å̞ƫ÷AɧŽB̙ɀĻPRN pla ňɉÉAǎ#OO
ƅ"85#ȭŽW 10-5M @0S=̙ɀĻpla ňɉÉ=N@an=?Rªʞ@̋BˊQ
T?"85k\{a\~͉kinetin͊ȣÿľĺ< 14 Ǒ̠ʣƤ.5̙ɀĻpla ňɉÉB=N
@ʸ£#ť,&?RÅ̞Aƫ÷ɧŽ@ªʞA̠<̋BˊQT?"85(Ĵ 1-1B)*TQAʊ
ǫ"Qpla ňɉÉ@!(S` cl=k\{a\~@š0SơĖƚB̙ɀĻ=ȏG;̼ʻ
?ŭ#?=ʝ QT5 
` clk\{a\~=ɉ?Rmȣÿľĺ<B̙ɀĻAʸ£BÅ̞.ɵ 2
ʺʺ̴NÅ̞.5#pla1 = pla2 ňɉÉ<Bʸ£ɵ 2 ʺʺ̴=N@Å̞ɧŽ#ť,"85 (Ĵ
1-2),Q@mAʆʦÅ̞@š0SĂǫWȏ˳0S5M@̙ɀĻpla1-4pla2-1
ňɉÉ@!(Sɵ 2 ʺʺ̴A˃ɐʆʦA̞,WȦŘ.53Aʊǫ̙ɀĻ<B 10-5M Am
îȾ@PRʂ 18͈ʆʦ̞#̞&?8;5A@š.pla1-4 <Bʂ 6%pla2-1 ňɉÉ<B
H=X>ʆʦAÅ̞#ˊQT?"85(Ĵ 1-3)*TQA*="Qpla ňɉÉ<Bm@
š0SơĖƚ#È¦.;!RmAƞŀÃ̊@ɉų#Sęʧƚ#ʝ QT5 
 
͌m]~i}s îȾ@PSʺAǪǈAňć= PLA ̎ÃŒAɍȼ̚FAƈ
̵ 
ơĖƚ˗̈́Aʊǫ"QPLA1 = PLA2 ̎ÃŒBm=A̡VR#Ƞ*=#ɡī,T
53*<̙ɀĻAĺ¥̑@!;mOmĝƤ̣śú<S]~i}s 
îȾ@PSʺAǪǈAňć= 3 9A PLA ̎ÃŒAɍȼňćW˞ǰ.5J1ʺAǪǈ@š0
Sƈ̵W˞GS5M@Ȱȣÿľĺmȣÿľĺ(10-5M)]~i}s ȣÿľĺ(10-6M)
@3T4T̙ɀĻɩŒWǃɩ.ɍʲƌ 10 ǑɓAǸȶÉWˎŠ.53AʊǫȰȣÿľĺ<
BʺAǪǈ# 4.30.09 Ǫïʺ.;5A@š.mȣÿľĺ<B 3.40.1 Ǫʺ#ï;
!R¡ǪɧŽŦ?"85˾@]~i}s ȣÿľĺ<Bʺ# 5.50.15 Ǫï;!RȰȣ
ÿľĺ=ȏG;ʺAǪǈ#¡ǪɧŽŊ"85(Ĵ 1-4A,B)ȅ@3T4TAľĺ<ʣƤ.5Ǹȶ
ÉAʷ̶»˹Wkf.PLA1PLA2PLA3 ̎ÃŒAɍȼW˞G53Aʊǫm
ȣÿľĺ<ʣƤ.5ǸȶÉ<BȰȣÿľĺ<ʣ;5ǸȶÉ=ȏ˳.; PLA1PLA2 Aɍ
ȼ̚#ʂ 2 Ö@¥Ǔ.PLA3 AɍȼBOOȥŦ.;5(Ĵ 1-4C)˾@]~i}s ȣÿ
ľĺ<ʣ;5ǸȶÉ<BȰȣÿľĺ<ʣ;5ǸȶÉ=ȏG; PLA1 Aɍȼ#ȥŦ.;5#
PLA2PLA3 Aɍȼ̚@ŋ$?ňćB?"85*TQAʊǫ"Qm# PLA1PLA2
Aɍȼ̚@ƈ̵W¨ ;S*=#V"85 
mîȾO]~i}s îȾ@PS PLA1 AɍȼňćAʈʘȷɉƚW˞GS5M@
ʷ̶»˹@!(S PLA1 Aɍȼt W in situ hybridization <˞G5PLA1 Bʷ̶̑A¬
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@ʺďĿAʤ˲ÜAĿ̑@!;ɍȼ0S*=#ŀĤ,T;S(Miyoshi et al. 2004)m
ȣÿľĺ<ʣƤ.5̙ɀĻ<BȰȣÿľĺ<ʣƤ.5ŁĝPR PLA1 Alf}#ƅ&ɍ
ȼ̺ĽNOOŻ#8;5(Ĵ 1-5B)]~i}s ȣÿľĺ<ʣƤ.5̙ɀĻ<BȰȣÿľ
ĺ<ʣƤ.5Łĝ=ȏG;PLA1 Aɍȼt @̋BˊQT?"85(Ĵ 1-5C) 
*TQAʊǫ"QmB PLA1PLA2 AɍȼWȇ@÷Ɛ.PLA1 @̡.;Bɮ̠
Ɏɍȼt @Nƈ̵W¨ ;S*=#V"85J5mO]~i}s îȾ
@PSʺAǪǈAňćBPLA1PLA2 Aɍȼňă@PSNA=ƽȦ,T5 
 
͍pla1pla2 ňɉÉ@!(Sm̡̃̎ÃŒAɍȼˏǩ 
 pla1 = pla2 ňɉÉ<Bm@š0SơĖƚ#È¦.;!RJ5PLA1PLA2 ̎Ã
ŒBm@PSɍȼ÷ƐWĖ(;S*=#ɡ,T5mƞŀÃ̊ňɉÉAˏǩ
"Qm¼ˡ̡̃̎ÃŒAɍȼB[ |we@PR÷Ɛ,Tm̚Aƛų
ƚ#Ó5T;S*=#ɡī,T;SÍ Cm̱ơĖƚňɉÉA gid1 O gid2 <
BĝƤ̕ʄ̎ÃŒA GA20ox2 Aɍȼ#¥Ǔ.˾@ƛųɎƗɷƚňɉÉA slr1 <Bm
ĝƤ̕ʄ̎ÃŒAɍȼ̚B¦#S==N@țƚĻm̚NȥŦ0S(Ikeda et al. 2001, 
Olszewski et al. 2002, Dai et al. 2007, Yamaguchi. 2008)3*<PLA ̎ÃŒ#m̡
̃̎ÃŒAɍȼ@̡¨.;SęʧƚWʝ pla ňɉÉè@!(Sm¼ˡ̡̃̎ÃŒ
=ƞŀÃ̡̊̃̎ÃŒAɍȼ@ňć#S">"W˞G53AʊǫmĝƤ̕ʄ̎
ÃŒ<S GA20ox2GA20ox4GA3ox2 =m§țƚć̕ʄ̎ÃŒA GA2ox1GA2ox4
Aɍȼ̚B pla1-4pla2-1 =̙ɀĻ=<ŋ$?̋BˊQT?"85J5ƞŀÃ̡̊̃̎Ã
Œ<S GID1 O SLR1 Aɍȼ@Nňć#ˊQT?"85(Ĵ 1-6)*Aʊǫ"Qpla ňɉÉ@
!(SmƗɷƚAÈ¦Bm̡̃̎ÃŒAɍȼ@š.;ƈ̵W¨ ;?*
=#V"85Ǝ8;pla ňɉÉ@!(SmAơĖƚAÈ¦Bgid1 O gid2 AP?
mAlf}Ã̊ʉˮAɉų@PSơĖƚAÈ¦=Bɉ?Sƚ˫WƵ8;S=ʝ 
QT5 
[ |weȃǽʪÉ@Nɉų#?"˞GS5M@pla1-4pla2-1 Wmȣÿľ
ĺ(10-5M)J5B]~i}s ȣÿľĺ(10-6M)@;ʣƤ.3TQAÕÉ@!(Sm
¼ˡ̡̃̎ÃŒAɍȼ̚WȦŘ.5ŉ̑"QmîȾW0S=[ |we÷Ɛ
@PR GA20ox O GA3ox AɍȼBƫ QT˾@ GA2ox AɍȼBÒ̅,TSJ5m
ĝƤ̣śúA]~i}s îȾWˁ=3T4TA̎ÃŒɍȼAƷă#mîȾ=
B˾@?S(Yamaguchi 2008)Real-time PCR < GA20ox2GA2ox4 Aɍȼ̚WȦŘ.5=*
Um]~i}s ȣÿľĺ<3T4TʣƤ.5 pla1-4pla2-1 1TAňɉÉ<
N̙ɀĻ=ğǾ@[ |we@PSɍȼAňă#ˎŠ,T5(Ĵ 1-7).".pla2-1 ň
ɉÉ<BmîȾ@PS GA2ox4 Aɍȼ˛ŤO]~i}s îȾ@PS GA20ox2
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5NAApla ňɉÉ<B[ |weȃǽʪÉBȇų@ȃʧ.;!Rm
@š0S̎ÃŒɍȼ<AƗɷ#ɀ/;S=ʝ QT5 
 
͎m̡̃ňɉÉ@!(Sʺ̠ǟ= PLA1PLA2 ̎ÃŒAɍȼ 
pla ňɉÉ@!(Sm̡̃̎ÃŒAɍȼB̙ɀĻ=ŋ$?̋#ˊQT1[ |
weȃǽNȇų@ȃʧ.;S*="QPLA ̎ÃŒBmAƞŀÃ̊3ANA<B?
&ƞŀÃ̊A¦Ȝ<ȃʧ.;Sęʧƚ#ɡī,T53*<m̡̃ňɉÉ@!
;ʺ̠ǟ= PLA1PLA2 Aɍȼ@ňć#ˊQTS">"W˞G5d18-hd35 Bm
ĝƤňɉÉ<RǻɜƚA˃ȼĻWɡ0(Itoh et al. 2001, 2004)J5m̱ơĖƚň
ɉÉ gid1 OÈơĖƚňɉÉ Slr1-d1 NĝƤňɉÉ=ğǾ@ɜƚA˃ȼĻWɡ0¡ǎƛųɎm
ƗɷƚňɉÉA slr1 BɺOʺ#̉Å̞0S˃ȼĻWɡ0 (Ikeda et al. 2001, 
Ueguchi-Tanaka et al. 2005, Asano et al. 2009) 
J1ɜƚA˃ȼĻWɡ0 d18-hd35Slr1-d1 @!(SïʺǈWʉǗɎ@˞G5=*Uĝ
Ƥ̡̃ňɉÉ d18-hd35 <B̋BˊQT1ƞŀÃ̡̊̃AňɉÉA Slr1-d1 @!;B
óǟAǪ̏<ʺAǪǈ#ŊNAAɀʣ0S@9T;̙ɀĻ=JRňVQ?&?85(Ĵ 1-8) 
ȅ@d18-hgid1-1Slr1-d1slr1-1 @!(S PLA1  PLA2 Aɍȼ̚W˞G5(Ĵ 1-9)
d18-h @!(S PLA1 AɍȼBȥŦ.;5#PLA2 AɍȼB̙ɀĻ=ŋ$?̋BˊQT?
"853.;gid1-1 O Slr1-d1 <B PLA1PLA2 Aɍȼ̚#ȥŦ.˾ @ slr1-1 <B PLA1
PLA2 Aɍȼ̚#ņÿ.;5,Q@slr1-1 @!(S PLA1 Aɍȼt W in situ 
hybridization <˞G5=*Uslr1-1 <B PLA1 Aɍȼ̺Ľ#Ż#8;!Rlf}# SAM
æÉ<ˎŠ<$SÕÉN85(Ĵ 1-10)*TQAʊǫ"QmĝƤňɉÉm
ƞŀÃ̊ňɉÉ1T@!;Nʺ̠ǟ@Bŋ$?ɉųBˊQT?"85NAA¬@m
ƞŀÃ̊ňɉÉ@!; PLA1PLA2 Aɍȼ#ňă.;S*=#ǔQ"@?85 
 
͏PLA1 =mƞŀÃ̊ʉˮA̎ÃɎɕ²Ëɂ 
 *TJ<Aˏǩ"QPLA1PLA2 ̎ÃŒBmAƞŀÃ̊A¦Ȝ<ȃʧ.;S=
ʝ QT5*A*=W̎ÃŕɎ@ǔQ"@0S*=WɓɎ=.; pla1pla2 ňɉÉ=m
ƛųɎƗɷƚňɉÉA slr1 ňɉÉ=A±̘ňɉÉW3T4TËƤ.5pla1-1 = slr1-1 A
uyÕÉ"QƏQT5ɩŒWũ̟.5=*Uʂ 16 ðA 1 Aüĝ< pla1-1/slr1-1 A±
̘ňɉÉAÕÉ#ƏQT5pla1-1/slr1-1 Bʸ£OʺA̞,@!;3T4TAČȹňɉÉ=
ȏ˳.;«̠Ɏ?˃ȼĻWɡ.5(Ĵ 1-11AĴ 1-12A,B˃ 1-2)&9"AƇ˫W pla1-1 =
slr1-1 AuyÕÉ"QƏQT5 F2 ̬ĲAÕÉ̠<ȏ˳.5=*Uslr1-1 B̙ɀĻ=
ȏG;ʸ£# 53%Å̞.;SA@š.pla1-1/slr1-1 B pla1-1 =ȏ˳.; 23%Å̞.;5
(Ĵ 1-12A),Q@ɵ 3 ʺʺ̴A̞,Wȏ˳.5=*Uslr1-1 B̙ɀĻ=ȏG; 123%Å̞.
;SA@š.pla1-1/slr1-1 B pla1-1 =ȏ˳.; 53%."Å̞.;!Q1slr1-1 A˃ȼĻ
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#ƅ&ƫ QT;5(Ĵ 1-12B)*TQA˃ȼĻ"Qslr1-1 @PSʺAÅ̞@B PLA1 #̑
ðɎ@Ɩˈ<S*=#ɡī,T5 
 pla1-1/slr1-1 @!(SʺAÅ̞ƫ÷AďıWǔQ"@0S5M@ɵ 3 ʺʺ̴A˃ɐʆʦ̞W
ȦŘ.5slr1-1 =̙ɀĻ@!(Sʆʦ̞Wȏ˳0S=slr1-1 B̙ɀĻ=ȏG;ʂ 17͈̞&?
8;5pla1-1/slr1-1 = pla1-1 Aʆʦ̞WğǾ@ȏ˳.5ʊǫpla1-1/slr1-1 <B pla1-1 =
ȏG; 14%H>̞&?8;5(Ĵ 1-13A)*A*="Qslr1 AȄǁ@PSʆʦ̞FAĂǫB
̙ɀĻ= pla1 ňɉÉ=A̠@H=X>̋#?*=#ǔQ"=?85.5#8;
pla1-1/slr1-1 <ˊQTSʺAÅ̞Aƫ÷BʆʦǈAȥŦ@PSNA6=ʝ QT5 
 
͐PLA2 =mƞŀÃ̊ʉˮA̎ÃɎɕ²Ëɂ 
 PLA2 @9;NmƞŀÃ̊ʉˮ=A̎ÃɎɕ²ËɂWǔQ"@0S5M@pla2-1
= slr1-1 A±̘ňɉÉWËƤ.5pla2-1 = slr1-1 AuyÕÉ"QƏQT5ɩŒWũ
̟.5=*Uʂ 16 ðA 1 Aüĝ< pla2-1/slr1-1 ±̘ňɉÉAÕÉ#ƏQT5pla1-1/slr1-1
AŁĝ=ğǾ@pla2-1/slr1-1 B3T4TAČȹňɉÉA«̠Ɏ?˃ȼĻWɡ.5(Ĵ 1-11B, Ĵ
1-12C, D, ˃ 1-2)uFyÕÉ"QƏQT5 F2̬Ĳ@!(SÕÉ̠<ȏ˳0S=slr1-1
B̙ɀĻ=ȏG;ʸ£# 69%Å̞.;5A@š.pla2-1/slr1-1 B pla2-1 =ȏ˳.; 66%Å
̞.;5(Ĵ 1-12C)J5ɵ͍ʺA̞,@9;Bslr1-1 #̙ɀĻ=ȏG; 130%Å̞.;
SA@š.pla2-1/slr1-1 <B pla2-1 =ȏ˳.; 61%."Å̞.;?"85(Ĵ 1-12D)*
A*="QPLA2 N PLA1 =ğǾ@ SLR1 @PSʺAÅ̞÷Ɛ@̑ðɎ@̡V8;S*=#
ɡī,T5 
 ,Q@pla2-1/slr1-1 AʺAÅ̞#ƫ÷,TSďıW˞GS5M@ɵ 3 ʺʺ̴A˃ɐʆʦA
̞,WȦŘ.5slr1-1 Aʆʦ̞B̙ɀĻ=ȏG;ʂ 13͈Å̞.;5A@š.pla2-1/slr1-1
±̘ňɉÉ<B pla2-1 =ȏG; 24͈H>̞&?8;5(Ĵ 1-13B)*A*="Qpla2 ňɉ
É@!(S SLR1 @PSʺAʆʦ̞FAƈ̵B̙ɀĻ=ňVQ?N.&B̙ɀĻPRNĂǫ
#ŋ$=ʝ QTS3T@N̡VQ1pla2-1/slr1-1 A±̘ňɉÉ<BʺAÅ̞#ƫ QT
;S*="Qpla2-1/slr1-1 @!(SʺAÅ̞ƫ÷Bʆʦ̞<B?&ʆʦǈAȥŦ@PSN
A=ƽȦ,T5 
 
͑pla/slr1 ±̘ňɉÉ@!(Sm̡̃̎ÃŒAɍȼ 
 ˃ȼĻˏǩAʊǫpla/slr1 ±̘ňɉÉ<Bʸ£AÅ̞#ƫ QT5NAAʆʦB pla ňɉ
ÉPRNÅ̞.;5*="QmAƞŀÃ̊Bɀ/;S=ʝ QTS3*<m
@š0SƗɷ#̎ÃŒAɍȼ÷Ɛ<Nˬ*8;SA"˞GS5M@pla/slr1
±̘ňɉÉ@!(S 6 9Am̡̃̎ÃŒAɍȼˏǩWˁ85(Ĵ 1-14)ù˺AP@
ǸȶÉ@!(SmAèɀ̚B[ |we÷Ɛ@PR˞ɺ,T;Smƛ
ųɎƗɷƚA slr1 ňɉÉ<BmAƞŀÃ̊#țƚć,TS5MmĝƤ̕ʄ
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GA3ox2 Aɍȼ#ȥŦ.˾ @§țƚć̕ʄ GA2ox Aɍȼ̚#ņÿ0S*=#ɚQT;S(Dai 
et al. 2007, Olszewski et al. 2002, Yamaguchi 2008) 
 J16 9A̎ÃŒ GA20ox2GA20ox4GA3ox2GA2ox1GA2ox4GID1 AɍȼW̙ɀ
Ļ= slr1-1 A̠<ȏ˳.5*TJ<AŀĤÀRGA3ox2 AɍȼB̙ɀĻ=ȏG; slr1-1
OOȥŦ.;!R˾@ GA2ox1 = GA2ox4 AɍȼB̙ɀĻPRN¥Ǔ.;5,Q@m
ĖŜÉ GID1 AɍȼN slr1-1 <OOȥŦ.;5¯Ɵ=ē.;mĝƤ̎ÃŒ
<S GA20ox2 = GA20ox4 AɍȼB̙ɀĻ=JRňVQ?"85*A*="QGA20ox
A[ |we÷Ɛ@ SLR1 B̡¨.;?*=#ʝ QTS¡ǎpla/slr1 ±̘ňɉÉ
@!;B GA3ox2 = GA2ox1GA2ox4GID1 AɍȼňćB slr1-1 =ğǾ@ɀ/;5
GA3ox2GID1 AɍȼB±̘ňɉÉ<NOOȥŦ.;!R˾@ GA2ox1 = GA2ox4 AɍȼB
¥Ǔ.;5*A*="Qpla/slr1 A±̘ňɉÉ<NmA[ |we÷ƐBȇ
ų<R̎ÃŒɍȼ<NmƗɷ#ɀ/;S*=#ɡ,T5 
 
͒ãƗɷ@PSʺAǪǈFAƈ̵ 
 mBǸȶAǾ?ȿŅƗɷ@N̡V8;!R3A7A¡9@ãƇƢƇƤ#S
\<Bǚ͇¦<mAĝƤ#Ò,Trivɺ̠ʺ ̴?>AÅ̞#Ò̅,TS
*TJ<Aˏǩ"Qm# PLA1 O PLA2 W¹.;ʺ̠ǟĒDʺAÅ̞÷Ɛ@̡VS*
=#ɡī,T5Ǝ8;ǚƧǦ¿<ʣ;QT5\AƇƢƇƤ@!;N PLA1PLA2 #̡
V8;Sęʧƚ#ʝ QT53*<ǚƧǦ¿¦<\WʣƤ.5=$AʺAǪǈ= PLA1
PLA2 Aɍȼ̚WȦŘ.5ǔƧǦ¿<̙ɀĻAǸȶÉW 10 Ǒ̠ʣ;5ŁĝʺB 3.950.05
Ǫïʺ.;53T@š.ǚƧǦ¿¦<ğ/ǟ̠ʣƤ.5ÕÉ<Bïʺǈ# 2.940.06
Ǫ<RǔƧǦ¿¦<ʣ;5ŁĝPRN 12ǪŦ?"85(Ĵ 1-15A,B)*AǗA PLA1PLA2
Aɍȼ̚Wȏ˳.5=*UǚƧǦ¿<ʣ;5ÕÉ<BǔƧǦ¿<ʣ;5ÕÉPRN PLA1
PLA2 =N@ɍȼ̚#¥Ǔ.;5(Ĵ 1-15C)*TQA*="QǚƧǦ¿¦<Bm
̚#ņÿ0S==N@3A¦Ȝ@Çʙ0S PLA1 = PLA2 Aɍȼ̚#ņÿ.ʺAǪǈ#ȥŦ
0Sęʧƚ#ɡī,T5 
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m@P8; PLA1 = PLA2 A̎ÃŒɍȼB˛Ť,TS  
 
mBɩŒAɍʲOʸ£AÅ̞ʱƤʱɿAƤȳ?>ǸȶAɍɀ̉ɧ@!;Ǿ
?ȃʧWƵ8;S(Olszewski et al. 2002, Yamaguchi 2008)J5mBʷ̶»˹@
!(SóǟʺďĿAðć̉ɧ@N̘ˈ?ƉüWǫ5.;S*=#ɚQT;StiOl
\}o}<BSAM <ɍȼ0S KNOX ˱ëıŒ#mĝƤ̕ʄ<S GA20ox Aɍȼ
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Wƫ S*=<ǡðćʆʦWʐƵ.;S˾@ʺďĿðć̺Ľ<B KNOX ˱ëıŒ@PS÷
Ɛ#ŉTS5M@m#ĝƤ,TS==N@ʺďĿðć#Ò,TS*=#ɡ,T;S
(Sakamoto et al. 2001, Hay et al. 2002),Q@KNOX Bm§țƚć̕ʄAɍȼWÒ
̅0S*=<SAM @m#Ðå0S*=W̢<S(Bolduc et al. 2009)*AP
@m@Bʷ̶ð˄ʈʘ=ʺďĿðćAɕ²Ëɂ@̡̃.5Ɖü#ɚQT;SNAA
óǟʺďĿAɍɀ̉ɧ@!(SƉüO¦ȜıŒ@9;BH=X>V"8;?"85 
 ǣɝɭ"Q\A PLA1 = PLA2 ̎ÃŒ#mƞŀÃ̊ʉˮA¦ȜıŒA¡9<S
ęʧƚ#ɡī,T5mƬ¨O slr1 ňɉÉ@!; PLA1 = PLA2 Aɍȼ#¥Ǔ.5
*="QmB PLA1PLA2 A̎ÃŒɍȼWȇ@÷Ɛ.;ʺAÅ̞=ʺ̠ǟ@ƈ̵
W¨ ;S=ʝ QTS(Ĵ 1-4CĴ 1-9D)J5in situ hybridization Aʊǫ"Qm
@PSPLA1Aɍȼ˛Ť#̚Ɏ?NA<S=ğǗ@ɍȼŁƧ@Nƈ̵W¨ ;S*=#
ǔQ"@?85(Ĵ 1-5Ĵ 1-10)PLA1 B SAM @!(SʺďĿðć̺Ľ=ʵʺďĿAʤ˲Ü
Ŀ̑@!;ɍȼ.;!RPLA2 BʺďĿðć̺Ľ=ʵʺďĿȂ̶=ʺʕÜ@ɍȼ.3
T4TȹɱAʉˮ<ʺAƤȳ́ŽWƫ÷0S=ʝ QT;S(Miyoshi et al. 2004, Kawakatsu 
et al. 2006)¡ǎmĝƤ̕ʄ̎ÃŒA OsGA20ox2OsGA3ox2 =ƞŀÃ̊̎ÃŒA
SLR1 BʺďĿðć̺ĽOʵʺďĿ<ɍȼ.;S(Kaneko et al. 2003)Ǝ8;PLA1PLA2
AɍȼŁƧ=m̡̃̎ÃŒAɍȼŁƧBʺďĿðć̺Ľ@!;¡ʬ.;S*TQ
A*=WEJ S=ʺ ďĿ<ĝƤ,T5mB3AƞŀÃ̊W¹.; PLA1 O PLA2 A
ɍȼ@ƈ̵W¨ ;S=ʝ QTmAƉüA¡9=.; PLA1PLA2 W¹.5ʺ
AƤȳAƫ÷=ʺ̠ǟA÷Ɛ#S*=#ɡī,T5 
 
PLA1 = PLA2 BʺAɀ̞@!;ʆʦǈA÷Ɛ@̡V8;S  
 
m@P8; PLA1PLA2 Aɍȼ#Ò̅,TS*=BǔQ"@?85#*TQA̎
ÃŒBmA¦Ȝ<ʺAɀ̞@>AP?ƈ̵W¨ ;SA6U"pla/slr1 ±̘ň
ɉÉ<BʆʦAÅ̞O[ |we÷Ɛ?>AmƗɷ#ȇų@ˬ$;55M
pla/slr1 ±̘ňɉÉ<̑ðɎ@ʺAÅ̞#ƫ÷,T5ABʆʦǈAȥŦ@ˬı0SNA6=ƽȦ
,T5(Ĵ 1-13)Ǝ8;PLA1 = PLA2 Bm@PSʺAÅ̞@!;ʆʦǈA÷Ɛ@
Ɩˈ<S=ʝ QTS¡ǎmîȾ<B pla1pla2 ňɉÉ@!(SʆʦAÅ̞ɧ
Ž#ť,"85#3AďıB SLR1 #SɧŽȃʧ0S*=@P8;ʆʦAÅ̞# pla/slr1
PRNƫ QT5A<B?"=ʝ QT5(Ĵ 1-3) 
m@ÏŔ.5ʺAÅ̞̉ɧ<PLA1 O PLA2 #>AP@.;ʆʦǈA÷Ɛ@̡V
8;S"@B±9Aęʧƚ#ʝ QTS¡9ɓBPLA1PLA2 A¦ȜıŒ#ʆʦņȋ@
̡¨.;Sęʧƚ<S½ùPRmBʆʦAÅ̞WÒ̅0S*=#ɚQT;S#
ǜ˹<Bʆʦð˄A÷Ɛ@N̡VS*=Wɡ0ɝɭʊǫ#ŀĤ,T;Sl\}o}Am

ƞŀÃ̊ƫ÷ıŒ<SDELLAte#Ȅǁ.5ňɉÉWɂ;ʺAɍɀ̉ɧW˻
=̙ɀĻ=ȏG;ʺAʆʦǈ#Ŋ&?R˾@mȄǁňɉÉ ga1-3 OƞŀÃ̊ň
ɉÉA sly1-10 <Bʆʦǈ#ȥŦ0SJ5ga1-3 ňɉÉ<BʆʦĥǟẈś0S̎ÃŒʛ
Cyclin-dependent kinase inhibitors (CKIs)Aɍȼ#ņÿ.;!RmƬ¨@P8;*
Aɍȼ#ƫ QT5*="Qm#ʆʦĥǟ̡̃̎ÃŒA÷ƐẀ.;ʆʦð˄WÒ̅
.;S=ʝ QT5(Achard et al. 2009)J5{]ilAʺ<Bʆʦð˄#țɍ?Ŀ
̑ÜA̺Ľ(Division zone, DZ)"QʆʦAʡŋ#Ò,TS̺Ľ(Expansion zone, EZ)Fɦˁ0S
ŅɆ@!;țƚĻAm#ʽɫ.;S*=#ɡ,T;S(Nelissen et al. 2012)
*AP@mBʺAɍɀ@!;ʆʦð˄A̻ŽO̺ĽWȕMS¥<N̘ˈ?ƉüW
ǫ5.;S*=#ɡī,T;S¾@*TQAm@PSʆʦĥǟN.&Bʆʦð
˄̺ĽAȕŘ@±9A PLA ̎ÃŒ#̡V8;S=0TC̱ų@ʭĦȠȷ@l\}o
}A PLA1 ` rf<S KLUH BʆʦAņȋ@̡VSęăƚAlf}ȶ˫WĝƤ.;
S=ʝ QT;!R(Anastasiou et al. 2007, Adamski et al. 2009, Eriksson et al. 2010)3
Aȶ˫AȭŽą̓W¯Ȧ.ʺAʆʦð˄̺ĽWƽȦ0SP?l lzNƿĭ
,T;S(Kazama et al. 2010)m@PSʆʦð˄̺ĽAȕŘ@ PLA1/KLUH @P8
;ɀĝƤ,TSȶ˫#̡V8;!RǛ@3Aȶ˫AƳǇN.&BºAȶ˫=Aɕ²Ëɂ@P
8;ʺAʆʦǈʺAk\o#÷Ɛ,T;S=¾˜B͆þɎ<S#¸ƌAǹ˖#Ɩˈ
<S 
±9ɓ@ PLA1PLA2 #ʺAɍɀ̉ɧ@!(Sʆʦņȋǟ̠W÷Ɛ.;Sęʧƚ#S
Kawakatsu QAˏǩ"Qpla ňɉÉ<BʺAɀ̞ǟ̠#ɛ&ǒ&Ƥȳ#Ŗ®.;.J*=
@P8;ʺ#ť,&?R3T@P8;ʺ̠ǟ#ɛ&?S=ʝ #ƿĭ,T;S
(Kawakatsu et al. 2006)*A˜@Ŀ:&=mîȾW.5 pla ňɉÉO pla/slr1 ±̘
ňɉÉ<ʺAÅ̞#ƫ QT;.JABPLA ̎ÃŒAȃʧȄǁ@PSʺAƤȳǟ̠Aɛʗ#
ďı<Sęʧƚ#S9JRʺ#Ƥȳ0SJ<Aǟ̠#ɛ&?S@ÄʆʦAņȋǟ̠N
ɛ&?RʺAʆʦǈæÉ#ȥŦ.5=ʝ QTSƎ8;pla/slr1 ±̘ňɉÉ<Bm
@PSƗɷ#ˬ*8;;NʊǫɎ@ʺBĊð@Å̞0S*=#<$?"85=ʝ S*=
#<$S 
PLA1 = PLA2 #mA¦Ȝ@!;ʆʦǈW÷Ɛ.;S*=#ǣɝɭAʊǫ"Qɡ
ī,T5#*TQA̎ÃŒ#>AP@ʆʦņȋ@̡V8;SA"B¥˺ÀR&9"A
ęʧƚ#ʝ QTSPLA ̎ÃŒAǛ?SȃʧˏǩO¦ȜıŒAƻʅWˁ*=<m
ʉˮ<ß&ʺAk\o=ʺ̠ǟ÷ƐAa~o@9;ǹ˖.;&Ɩˈ#S 
 
ãƗɷ@!(Sm=ʺ̠ǟA̡Ñ  
 
 mBǸȶAȿŅƗɷ@NȠ&̡V8;!R3A«<NǝĠ?ȼˤ=.;ǚƧ@!(
	
SƇƢƇƤ#Sl\}o}<Bã#?ǚ͇Ǧ¿6=mAĝƤ#Ò̅,Tʥ
˲AÅ̞?>AƗɷ#ˬ*S*AP?m@PSãƇƢƇƤAðŒȃǽ@̡0Sɝɭ
Bl\}o}<ɑX@ˁVT;S#ʺ ̠ǟ@ɘɓ.5ˏǩBŦ?(de Lucas et al. 2008, 
Feng et al. 2008).".ãƗɷ=ʺ̠ǟ=A̡VRWɡī0SŀĤB&9"?,T;S
Í Cl\}o}AãĖŜÉ phytochromeB AňɉÉ phyB <Bʺ̠ǟ#̞&?S*=#
ɚQT;S(Reed et al. 1993)J5{{Wɂ5ˏǩ<Bǚ͇Ǧ¿¦@!"T5ʷ̶<
BʺďĿAðćOɀ̞#ȆJRǔƧǦ¿@?S=é̟,TS*=#ɡ,T5,Q@*A÷
Ɛȃǽ@B` clA˵˽=k\{a\~Ațƚ#Ɩˈ<S*=NǔQ"@,T;S
(Yoshida et al. 2011)ǣɲ<Bǚ͇Ǧ¿¦<Ǵľ.5\<BʺAǪǈ#Ŧ?&?S==N
@PLA1 = PLA2 A̎ÃŒɍȼ̚#¥Ǔ0S*=Wɡ.5(Ĵ 1-15)*AʺAǪǈAȥŦBm
Aʽɫ@PS PLA1PLA2 Aɍȼ˛Ť#ďı<S*=#ɡī,TSYoshida QA
ˏǩ<BmNµ 5ʝŠB,T;?#ǚƧ@!(Sm=` clk
\{a\~Aen{ e#ʺďĿAðć@ƈ̵W¨ ;SęʧƚBĊð@ʝ QTS3
.;ǣˏǩ@PRã?>Aŉ̑ȿŅ@Ɨ/5ʺďĿðćAt\fAȕŘ@ PLA ̎ÃŒ#
̘ˈ?ƉüWǫ5.;Sęʧƚ#ɡ,T5 
 
 
  
  

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 Ǹȶ@=8;ʺBɀĨță@Ɩ̹?ãĝƤOʼǇ?>Wˁĺ¥̑@!(SǜN̘ˈ?įŗ
A¡9<SʺBʷ̶ð˄ʈʘ(shoot apical meristem: SAM)"QˋøɎ?̓ʙ=t\f
<ðć.*AðćǾƁBǸȶÉĺ¥̑AÉ÷@ŋ$?ƈ̵W¨ SƎ8;ʺAðćǾƁA
÷Ɛa~oWˏǔ0S*=BËȶAĺ¥̑@!(SƇƢǅʯWˁ¥<̘ˈ?ɚˊW¨ 
S=ʝ QTSʺ # SAM "Qðć0St\fBʺ̠ǟ(plastochron)@P8;˃0*=
#<$Sʺ̠ǟ=Bʺ#ðć.;"QȅAʺ#ðć0SJ<Aǟ̠A*=<Rʺ̠ǟA̞
,#ňă0S=ʊǫ=.;Ǘ̠5RAïʺǈ#ňć0S\@!;B*TJ<@ʺ̠ǟ
W÷Ɛ0S¤9Aɉ?S̎ÃŒ PLASTOCHRON1 (PLA1)PLA2PLA3 #ğŘ,T;S
*TQA̎ÃŒAȃʧȄǁňɉÉBʺAƤȳ#ǒJS*=<ʺ̠ǟ#ɛ&?R¡Řǟ̠A̠
@ŊǈAť,?ʺWƱï0S˃ȼĻWɡ0.".PLA ̎ÃŒ#ř̩@>AP?÷Ɛ̉ɧW
ʉ;ʺ̠ǟ@̡V8;SA"Bǡˏǔ<SJ5PLA ̎ÃŒ½ŉ@Nʺ̠ǟW÷Ɛ0S̎
ÃŒ#ˇǈŀĤ,T;SNAA*TQA̎ÃŒ̠Aɕ²ËɂOʺ̠ǟW÷Ɛ0SðŒ̎ÃɎ
a~o@9;BH=X>ǔQ"@?8;?3*<ǣɝɭ<B\A PLA ̎ÃŒ
W«ƕ=.5ʺ̠ǟA̎ÃɎ÷Ɛw{ eAˏǔWɓɎ=.5ɝɭWˁ85
 
1, PLA ̎ÃŒ=m=Aɕ²ËɂAˏǩ 
ǸȶBǸȶAƇƢƇƤAǾ?Ł̲@!;̘ˈ?ƉüWǫ5.;Spla ňɉ
É<Bʺ̠ǟAɛʗ½ŉ@Nʸ£OʺAɛʗSAM Aʡŋ?>Ǹȶ=A̡Ñ#ɡī
,TS˃ȼĻWɡ03*<PLA ̎ÃŒ#>AǸȶ=̡VR#ȠA"W˞GS5M
@ĜɩAǸȶ@š0S pla ňɉÉAƇƢɎƗɷƚW˞G53Aʊǫpla ňɉÉ<
Bm@š0SƗɷƚ#ƄJ8;!RPLA ̎ÃŒ=m=Ã̡ƚ#ɡī,T5 
mBʷOʺAÅ̞WÒ̅0SǸȶ6#pla ňɉÉ<BmîȾ@P
SʺAÅ̞#ƫ QT5,Q@̙ɀĻAźʳ@mîȾW0S*=@P8; PLA1 =
PLA2 Aɍȼ̚#¥Ǔ0S*=#V"85J5ʺ#̉Å̞.;.JmƛųɎƗɷ
ƚňɉÉ slender rice 1 (slr1)<B PLA1 = PLA2 Aɍȼ̚#ņÿ.˾ @ɜƚA˃ȼĻWɡ0m
ÈơĖƚňɉÉ Slr1-d1 <B PLA1 = PLA2 Aɍȼ̚#ȥŦ.5*TQAʊǫ"Q
mAƞŀÃ̊ʉˮA¦Ȝ< PLA ̎ÃŒAɍȼ#÷Ɛ,T;S*=#ɡī,T5*
A*=W̎ÃŕɎ@˅»(S5M@slr1 ňɉÉ= pla ňɉÉA±̘ňɉÉWËƤ.˃ȼĻW
ˏǩ.53Aʊǫpla/slr1 A±̘ňɉÉ<B slr1 Aʺ#Å̞0S˃ȼĻ#̑ðɎ@ƫ QT
S*=#ôǔ.5 
*TQA*="Qm@PSʺAÅ̞@B PLA ̎ÃŒ#̑ðɎ@Ɩˈ<Rm
AƞŀÃ̊A¦Ȝ< PLA ̎ÃŒ#ȃʧ.;S*=#ǔQ"@?85 
  

2, PLA ̎ÃŒẢûɍȼÉAˏǩ 
 PLA ̎ÃŒAƇƢƇƤ@ǫ50ƉüW,Q@˙ʆ@ǔQ"@0S5M̎ ÃŒi ǈWņO
.5 PLA1 = PLA2 ẢûɍȼÉ PLA1 High-Copy (PLA1HC)= PLA2HC WËƤ.5Ǳ́Ƥ
̞ǟ@!(S̉ûɍȼÉA˃ȼĻW˞G5=*UPLA1HCPLA2HC =N@̙ɀĻ=ȏ˳.
;ʺAk\o#ŋ$&?S=ğǗ@ʺ ̠ǟ#̞&?Rʺ AǪǈBŦ?&?85J5PLAHC
@!(Sɵ 3 ʺʺ̴Aɀ̞̉ɧW˞G5=*U̙ɀĻ=ȏG;ɀ̞ǟ̠#̞&?8;5.
5#8;PLAHC <Bʺ#Ƥȳ0SJ<Aǟ̠#̞&?8;!R3T@ÄʺAk\o#ņ
ŋ0S=ʝ QT5*TQAʊǫ"QǱ́Ƥ̞ǟ@!(S PLA ẢûɍȼB pla ňɉÉ=
˾AĂǫWɡ0*=#ǔQ"@?85 
ȅ@PLAHC AɀȋƤ̞ǟ@!(S˃ȼĻWˏǩ.5PLA1HCPLA2HC <BɪA¡ȅǬ
Ƿǈ=ɾǈ#̙ɀĻ=ȏG;Ŧ?&?8;5#Ƕ̞ɪ̞ɩŒk\oʀ̘B̙ɀĻ=ȏ
˳.;ŋ$&?8;5*A*=BPLA ̎ÃŒAɍȼ̚A÷Ɛ@PRɩŒ?>Aįŗk\
oWǅň<$SęʧƚWɡī.;S 
PLA1 = PLA2 BȹɱAʉˮ<ȃʧ.;S*=#ŀĤ,T;!R3T4TA̎ÃŒ#ɉ?
Sʉˮ<įŗk\o@ƈ̵W¨ S=¯Ɵ,TS3*<PLA1HC = PLA2HC Wµ̓.5±
̘̉ûɍȼÉWËƤ.ªǎA̎ÃŒɍȼAņŋ#ǸȶÉ@¨ Sƈ̵W˞G5±̘̉ûɍȼ
É<B3T4TČȹẢûɍȼÉPRNʺAk\o#ŋ$&ʺ̠ǟN̞&?85Ǝ8;PLA1
PLA2 Aɍȼ̚WğǗ@ņÿ,2S=ʺAk\o#ɕÿɎ@ŋ$&?S*=#ôǔ.5 
½¥Aʊǫ"QPLA ̎ÃŒAɍȼ̚Wņÿ,2S=ʺOɾ?>Aįŗǈ#Ŧ?&?S¡ǎ<
įŗAk\oBŋ$&?S*=#ǔQ"=?RPLA ̎ÃŒAɍȼ̚W÷Ɛ0S*=<įŗAk
\o=ǈA˞ɺ#<$Sęʧƚ#ɡī,T5 
 
3, ʺ̠ǟ÷Ɛ@̡VS̎ÃŒA̎ÃɎɕ²Ëɂ 
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